Ultrastructure of the cells forming the sternal glands in males and both fertilized and virgin females of Phryganea bipunctata Retzius and Phryganea grandis L. has been studied by optical and transmission electron microscopy. The structures involved in the synthesis and excretion of pheromone mixtures consist of 4 types of cells: secretory, canal, muscle and epidermal. The secretory and canal cells form a compound structure where the secretory cells produce the secretion, while the canal cells form the conducting and receiving cuticular canals, which participate in conducting the secretion to the cavity of a cuticular reservoir. The cuticle of the reservoir is rough and has numerous folds. Muscle fibers are situated between the epidermal cells and the secretory cells in several layers, which are perpendicular to each other. The presence of muscle fibers in pheromone glands is in agreement with the eliciting of the droplets from the gland orifice in this family. The structure of muscle fibers changes in inseminated females: they become more loose and apparently non-functional. The ultrastructure of secretory cells of the pheromone glands evidences also the greater functional activity of these glands in females as compared to the cells of males. The presence of muscle fibers in the examined pheromone glands in Trichoptera suggests these structures to be a putative apomorphy of Phryganeidae.
Introduction
The 2 sister orders, caddis-flies (Trichoptera) and moths (Lepidoptera), possess male and female sternal pheromone glands which discharge their secretion through the openings at the anterior parts of abdominal segment V in adults. Studies of the last decades showed that these glands participate in Trichoptera chemical communication by synthesizing and eliciting attractive pheromones (Resh & Wood 1985; Solem 1985; Löfstedt et al. 1994; Bjostad et al. 1996; Ivanov et al. 2000 Ivanov et al. , 2008 Syrnikov et al. 2005) . Previously some researches supposed these glands to have a defensive function (Philpott 1925 , Duffield et al. 1977 , Ansteeg & Dettner 1991 .
Presence of the pheromone glands and associated cuticular structures of abdominal sternite V have been studied in representatives of 42 extant and 6 extinct families of Trichoptera, and in 9 families of the lowermost Lepidoptera (Ivanov & Melnitsky 1999 , 2002 Melnitsky 2004) . These
